Searching PAJ 



BEST AVAILABLE COPY 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(iDPublication number : 2002-094593 
(43)Date of publication of application : 29.03.2002 



(51)Int.CI. 



H04L 27/38 
G10H 1/00 
H03D 5/00 
H04L 27/148 
H04L 27/22 



(21)Application number : 2000-363725 


(71)Applicant 


: YAMAHA CORP 


(22)Date of filing: 29.11.2000 


(72)Inventor : 


ISHIIJUN 


(30)Priority 






Priority number : 2000210510 Priority date 


: 11.07.2000 


Priority country : JP 



(54) DEVICE AND METHOD FOR REPRODUCING MUSIC INFORMATION DIGITAL SIGNAL 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable one democjulator to 
easily correspond to a plurality of types of modulating 
methods when making it possible to utilize a method for 
modulating a plurality of types of MIDI data into a sound 
signal. 

SOLUTION: A modulated wave generated by modulating a 
carrier in an audio band with a baseband signal generated 
from a MIDI(Musical Instrument Digital Interface) signal is 
read from a recording medium 22. A detector 100 detects 
the edge change of the baseband signal from the modulated 
wave, measures the period of an edge interval and decides a 
modulating method on the basis of the period of the edge 
interval. A demodulating part 30A demodulates the MIDI 
signal from the modulated wave by a demodulating method 
corresponding to the decided modulating method. . 
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^^mCTi (CD- DA ; Compact Disc-Digital Audi 

o) <o^^fc\t&(D^mm^ ^^)\^<o 1 -occiBJi^-reR 
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*CDM 1 D I m-^©iBlil5JBtc4tfCiT. MIDI ff-^:?^ 

m^m& u . ^mm c d (omm^mt^ <o^m^ 

^n^h. cco'^mt'^ti^hu I D I m^^w^t^fc 
ibtc^i. -ecD^^flgeDOiSit^tttcijiiTS^^nr 

ffec7>^pi:?^?stc*t^t.L/cisii5]jigTiiM I D I 
^mmr^ctti^x%tji\.^iL\.>':)mmiJ^^^fc. tii^. 
MIDI m^(otmm^m&o:>vs^^. 3siigu:<fc»5M i d 

iti^xBrnrh^mfi^^hti^. ^(ommtiCi^i^xhmm 

[0004] <L<o^m\±. vA±m^n\^fcmm^c^^^xtji 
trtfc^<ox^y)\ ^potcjcOM I D Hm^>^>^6W»ft 
n^^v. ^<ommm^^^^^^Mtvxwsmi.fc^E 
mmm^hu I D I m^^mm-t^m^. 
uw^m^ ^Mto x&m u . s:ftfBjjcc*5 1 s 
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ioj:un^m&^m^'r^h(Dx^^. 

[0 00 6] 
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[0 00 7] A. 

^-r^-^^HS^Si (^5Sltt«'rt^^>^Kt'^<D^*$^ 
g) 3 0CD«^m^Tr^n«:;^^T'^^o 

iBi^^ig 1 o«. MIDI m^^^h%ujfmir^(0'^-:^^-^ 



(3) 

3 

(^mi&) ^m^ltCD-R (CD Recordable) . D 
VD-R (Digital Video Disc Recordable) 

[0 00 8] ^mmmmc^i')^:t-'T'< :^-wi^M3 
f)S^t>^)vim^ttfc^mmi^2 2:«>>6m i d i m-^^ 

<oni:>tlfcm^mm(on^$mit^ 2 2 6 m i d ut-^^ 10 
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X. 'M^m^mifx&tm-r^. ^mmmm^^i^x^t. 
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=^m^^'&.^^^y\^^^m\^xt^m 
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(1) Q^II^:?5aiti^:^j:o/c2fiiF SK^^l*-2>P^ 50 
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(2) :&:^2 9-i>:^)i(o^^m'^^^^^)\^^mrhum 

j®<*2 2^fflC*^ia-^; MIDI r^-^3&^6^^^n/c 
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[00 14]:^tC. ±IBf±1t*0^-^ 1 BfliDPSK^ 
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w^x$>^o r'-^jmm:^^^tmmmR mm^rrji.) 
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mmm-^^m:x2. o s e cj^jir-^o. cn^^p],^^ 
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1 1 S:i^'^:t>:3.->»L' 1 2 IBll^^S^^'-^'l^ 1 3 t 

t^hmi&'^nxx.^^, ^^-^ee^^-ji/i i tcti. 

tCM I D I f-'^i^Kti'^tih. fS^CDM I D I f-di 

B\:: yV<Omm^(0\::::^V^^miyX\.^^fc}^. 4 

-^l' 1 1 ?f|5]*3tCA:^3n^M I D I f-^<omii 
^m.^^ J: ^ Cc±iBm{47'- ^ tmCA\^v h <^[5}IB{t 
-^(SYNCNibble) ^Sriil^^>:ifi3^/ct:fffl3^-r 

#iM 1 D 1 f'-^iCDS|5]^P;5±-r'E>/ces?>CCiki>S3'j:^ 
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^Ctf)^X^^^fc^. «T-Cl*N i b b 1 e:^ h U-A 

1 1 *5?,N i b b 1 e -X h y-A-r-i^^iSrSlrtHXO. 4 
tr !y V (D^&f- ^(Nibble)^l symbol 

[0017] B-1. MIDI— D at a^^^S^^- 
gl3t^D a t a— M I D I ^^^i^^ 3 2CDt^^^ 20 

1 2«. ^^PI»l6C«#g$n^M I D I 7"-^^. 

/cSXDT'r- 5?^^^- -iZ-^l/s&ittW^ nrt^ "^-3?^ 

Ur. ^/7<DBir^^ais?)^.i:^tclHj^fl'^ (SYNC. 
Nibble) TF J (1 eitaiBo liiT. ^I^Ki^^^j: 

TF J ^:^7^-5':^>'^V hC?>Jbiu4 t'-;; h (MSN: Mo 
St Significant Nibble) t i^X^tsM 1 D 1 "f—^lit 

t:)iKp^iy::^y-J^^ y-^-z^X^^. ^^MjKW&t^^&^e* 
T'^-5o */c. 1 2«. MIDI -f-^ 

CC>i^LTSYNCN i b b 1 e rp J ^ti?£-r^fte. iki^^^C 

X7"-d?CDMSN:f&5 rp J -C^^M 1 D I y^-^^^^^ AO 
T-Sti^fc^t) . C(3[>;^'r--:§?:^T'— 5?CDMSN TFj 
^-eO^^tCLTSYNC Nibble rpjj&qi^^n 
^<b. :gm^MiJCC*5l^-CX7^-^X7^-:$?CDMSN 

I0 0 18]^4«. CCDx— >^Jl/©F^S^ 
TTCThOXh^. 04tC^T<fc^tC. ^HJte^^^'C^. 

MIDI t^-^C^Xt'-^Xt^-^cDMSNj^?^ rp j f 

CO rpj rcj tcssftf^o */c. c(o so 
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asb. ::^T'-t>X7''-3?OMSN7&5;TC J r-^-^lg^^c 

c© rcj ^ rc4j tc^J^^^o f'-i^^Jfeccj: 
oTMSN*^ rpj tP^h re J tc^jg^n/cxr— 

•r-d^i; MSN3&^7C^ rcj "C^^J^T-- ^^Xf"- ^ 

<h^E:«ijr'2>/c25?)T'^5„^/c, CCD rcj cc-zji^tcd 

^>'>7'-:^3??s rp4j ^fc\^ rp5j r^-s^ti^ccii. 
rp J ^ rc5 J cc^^f'Sc 

[0 0 1 9] *:|life?gSK:*sC^T. y^-^- di? ;^7'-:$'<D 

msnt^^ rpj T'^-sit-^tcccD rpj rcj tc^^ 
yK^-^<ous\^ rpj rcj «:ig^3ft^^.i. c<D 

^f^f*0>^-r*-^j:^7^-:$'<i:7t:>^7MSN;{?^ rcj T'^^ 

:^tmi&X\i:. ±iE<omK>. tc^USN:^^ fCj X^ 
-2>>^7^-tS':^r'-d?«:ociT«c:<D rcj ^ rc4j cc 
m^^^tc. t^^oT. Tc^MSN*^ rcj x$>^:^-r- 

^fi^-r-s^-^-cd&o. ffe*^S7&5{£ti/cd?). rcj 

2i?>. CO::?*ay^A^3:>>?^Sr^3i<'r'E>7='— tJ^CD rcj 
^ rc4j 0cg^}^A/cC<htcJ:«9S^tiiJT'(D^iS-r-- 

^-^(DMSN?&5 rpj x^^m^(tcc(o TF ^ ^. 

[0 02 0] $6^. 2|s:^lffe3f^M^C*5liX. 
^'N'-f rF4j ^-Sl^tt rps J -C^^MI D I -T- 

^cDT^-t^^J^tcfci^^r. 4e'> rsj ^i^m 

U/cJi*%ai^-6o -e^-^-fc. XT— h:05 r p 
4 J rP5 J -C^6M I D I "f-^fit. ^(O-fy 

m^^i^r i>'SL-m\ttsi\.^. of)^o. :^mmBmci^\.^x 

c.tih(OU\D\'T—^ic-o\.^xhf-^^\^'r— 
^)\^^^\ri^cLtofc^o:>x^^. ^UT. cne><D 

MIDI 'f-^i^^lyXA\^y V^^im-^f-^^^ 

[002 1 ] mmr- ^^m^^ i i 3 f'-^mkm 
1 1 2i)^fb^mm^cmfi^^ n^y"- ^ (DmcsYNc n i 

bb 1 e^:frWL. M^ir^mmf-^^^fSLr^a * 
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rp J ^i^mi^^i^^o 

[0 02 2} ^^CC. ^5-01 O^mmLX. m3(.Cijk 
■TM I D I -^D a t amSi"^^^^-)^ 1 1 ©»mcoi^ 

ic. $mm^cmi^^ti^M 1 d 1 r'-^^mn'^r^mx 

$>^. glHtCiJli-C. r904040j*5<i:C/r804 

0 7 4 J I D 1 y'-^^TjkL. SSJ^SPt^M 

^ D I r'-'^i^^^&L^j:i^mr^^moxi.^i>. r-^^ 

m^l 1 2t*_baUc'r-!§'^lftr-:/Jb (114) izm. 10 
-t$rCDMSN« rcj Xh Tpj -CfeJ^cCl^/cii). fg-r- 

mkui 1 zi)^hmt)'^n^m^^7i<rmx^h. 
X. mm^-^^mi i 3\t. cti^oy'-^iDra 

cc. ^-^mcommmmffCftCXsm:^ l b b l e 

i&miyfcN i b b 1 e:^ h A-f'- iJ^^i^ST^. 
[0 02 3] ^^Cc-r-^^^^Pl 1 2tc<:fc^. -7=^-^ 20 

$nycM I D I y^-^ rcFj ^m^^-ri>mx^^. c 

(Om^h. 7=^-^^}^SPl 1 2^^-7"-:$?^^T*-:5^;l' 
(^4) (fCm-^i^^Xy^-^m^^^^ii^K MM 1 D 1 -r — 

3?tc^L.xi3:. MSN rcj ^ rc4j cc^^r-Bo -r 

^f^D-^, ^-^^^SUl 1 2t*. #t|&$iT:/cMI D I 
rcFj ^ rc4Fj (^r"- ^^i^LM^. mf- 

TjkiyfchCOX^^^ l^»3^-^?*^a5l 1 30 
CDx-^CDr^^CSYNC N i b b 1 e rp J ;$r/r#U. ^ 

1 OCC^-Tcfc^CC^j^Lz/cN i b b 1 e:^ h U-Af"— 

[0 02 4] iM±cDJ:^&cUT, 1 1 2 &c 

1 2*y<fcCX|5i»!f^-iS'*^SPl 1 3CCJ:0. Nibbl 
[0 02 5} B-2. ^iH-tt^^-JU 

^/^ii-=ti^^->^H 2'C^i. MIDI-^Data^^ 40 
SYNC Ni bb 1 e rpj :«>5A^$no-:5C:t/cia^ 

[0 02 6] mmiw-^^m^m^t. m i i ^j:am i 2 50 



2002-94593 

8 

6Cij^-r<t ^tC^ST^o S 1 1 1 6{iCD4 t'-^ h • 
KitB>Pt{ita ({iEtScD^^?') *5<fcCXQ- 1 M 

mX'iit. 0 P H ( 1 1 1 1 ) <Srfita 15 7. 5 d e g i 

ur. ^'iy-(zi-]^xm^Ki^cmm'r^o oFHibsmn 

15 7. 5 d e g-C^-ScD-C. l^»3>Kt#fflOS y n c 
Nibbl e (4lf';;h) ^fm^tC«(4ffl«^^t UJKl:r 
-2>C<h3&iff.iiE$n^« ^/cM I D I -r-i^^S t a t u 

^C'2>-<<tS>f^©ffl*^:^^<J'j:'^<:fc^^c. 0 8 HW_h<bJW 

^^>CDT\ (1) 0 OH— 04H-*0 8H-^0CH-*.0 
0H-. (2) 0 1 H-»0 5 H-»09 H-^O DH-*0 1 
(3) 0 2H — 06H— 0AH-*0EH-»02H 
• (4) 0 3U-^0 7 BH-^OF H-^O 3H- 

i)mmxm:^-'rj:i:^mK>{^m'^^omB(D^m:^^m^o m i 

D I XC<D^^tj:^^mj:y'-^l^^i*>^^J^m'r^C^iitWim 
mtrC^i^xi&i^cox. ::x.^^>^)umtmv)ts:<Xi:>mi 

[ 0 0 2 7 } J: m 1 1 1 2 tc^ 

-r^nD^-^^^ie^Tji. MIDI m-^ccfcti-cti. s 

t a t u s (3feIIN i b b 1 e CD b i t 3 r 1 J ) i 
Data (^IN ibble<Dbit33&^roj) i)^^ 

mcmtii>c^tf^h. MiDim-^j&4b i t^iitc^ 

^-:?rc^N i b b 1 eOb i t 3i)^ T i j J^cCt:>'^]^_h 
l^^^Ci^fWU-C. b 1 t 3*S r 1 J or>^(^%ta^{i[ 
9tCLTCi-E> (SI 2CDCD) o cn«. O^ifi^CDf"- 

^^fbti^i)\ ^ti^m^-r^fci^xiy^. ^tc. mm 

( 1 1 1 1 ) . =I> hD— Jl.^3t>*^ (Bxxxx 

X ) ( X It^^m^MM^^ ) (DM S N (1 0 1 1 ) . *5 
^Uy- (90xxxx) (DMSN (10 0 1) 
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oTl $^>;i<;U (4 h) B#raim$n^:<^. ^U>f 
ri- F^g^SPl 2 0 3 tcj:-:>r 4 e^y hO^U-f F 
iC^Jft$n-2><. F^Jfe§Pl 2 0 3:^?^6m;^$ 

n/c 4 e FtDr"- 5? liJO^lHlSSl 2 0 4^gr/M^"C. 

v^^cigggfespi 2 0 5--A;^$n^<, -tt-^^n^^l^gp i 

2 0 5«. A:^lfefii^l 6rSiJ-:>/c<i:^CDiiJ^^ffi:^T 
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<onm 

[ 0 0 3 1 ] c - 1 . 1 0 0 (om 

<smmkm 1 0 0 o^w^^tcoiiT 
^-r. s 1 tcij^-rt^m^ig 1 o ocdis^cc-oi^t. ^ i 40 

0 0 tDl«fiR^7j^-r:/n «^ ^mx;h^^ Kt)^ 1 0 0 a tc 
i)^Kt> $ A:^^ 1 0 0 b iiieii«l«^ 2 2 hm^ 

0 0 s.i<cKt}^infc%mnnn. mm^i i o^jc-^r 

tBSl 2 0-^A;^3n-2>i*>tc. P^PO:&^^J:^^PO 
iS^t^mT^Pt^aii^l 3 0-^^cD^^A;b$n'E>c. A 

1 0 0 b A;^ ^ ntc^mmmt . Q^myj^c j: so 
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SS!fS?R^«^tB-r^Q«iasi 4 0-v^<3r)t$A:t;$ti 

€>o mPfffl 1 Oti. ^TCarriei-\A:^^ ^n/c^i^ft 
hmt>r^. Y«ltUSl 2 Ott. ^^SignaKCA:t?$n 
"1" \y^)\^<0 2mm^^ti^til^. ^OB^T^tDU-^ 

^i/^^b©raPB*^±ai L/C Y^iisi:;^&tc*5C^T*j^ ^ nr 

317. Sxnius (n tiff.^CDiESfe) tct3i3f— Sfc 
T-Si^CC. ffi^Curr7&^e> "I'' \y^)V(0 2mm^^ti^ 

t>i^. -eu-c. B^sou-^Ji^^^kor^PiJ^s 1 7, 5x 
n/ci Y^ii:i?^cD{t#-c^^ c <b*ysi/t:5S 

^Fstatus*^^ "1" U-^;^<D2«i(i-^^i±i:^-r'S>p . 
[0 0 3 2 ] P^m^l 3 Ot^. ^•^SiqnalOCA:^$tl 

r^e> -1" U-^;KD2ffim-^^ffi:t?L. m^<OU^)V 

^ 2 5 9 /X s i 1 2 9 . 5ms <Ol^'rtlf)^(fCm^—W^'r 
Si#tC, S§-?^Curr^>6 "1" U^JKD2{i^-^^ai:* 
^LT. B^^CDU-^;l-^^l:CDFBlPi:^5 2 5 9 /i s i 1 

2 9. 5 fjL scDi.^-rriMcmi'-w^'r^ti^^^f^^^^m 

^t'^mOX. i^-7^Status3i>^^ "r* U-<>>KD2fiiff-^ 
^mt>r^. Q*^m^l4 0t3:, JS^SiqnalCCA;^^ti 

"1" V-<)V<02mm^^}htii^. m^(0\y^)\^^ 

i t(Dfimi)^±m V fc Q m^y^m c ^ r mm $ nr t ^ ^ 

145/is, 290/iS. 581ms, 3855ms<D 
lif n;&nct3l3!— Scr^i^tC. Jg^Curr7&>6 "1" U 
-<JV<02mm-^^tidt}\^. ^LX. mm(Oiy-<Jl^^t<0 
mmf}^ 145ms. 29 0 MS. 581ms. 3855 

M s (^mt—m.'r^ti^'>^^i)^mm^^^mLxmfc 

[0 03 3 ] ORIillSl 5 0». Y«ltB^12 0. 

1 3 0 4s<fcCXQ3|^tB^ 1 4 0 CD^iST-Triqger^a 
tim'^<ommm^t'DX. A^im^l 7 OCD^^Tngge 

r^mt)'r^. tut^^. Yt^tB^i 2 0. Pt^iiisi 

3 0*><fcCXQ«iailS 1 4 0<D^HS^TriqperCr>Ci-rn*^ 

15 0ii. "1" \y-<)\^(0 2mm'^^^t)-r^. NOR 
0ffil6Ot^. Y«lffl^l2G. P«IHJ=g§l 3 0*5<taf 
Q^lffi^ 1 4 0 CDS^ST'Curr<Dai:^m-^CDS^5fOV^^ , 
(NOR?ll») ^^f-:>r^0Ote:II^A^^±3lll 7 OCD^ 
-?-Audio-^^tf3:*J-r-5>o -TJ^jr^D-^. Y«^aiS12 0. Qt^l 
ffi^ 1 3 0:fo<J:O'P^tHfl 1 4 OCD^i^^Curr<Dl^*rn 

"1" Lx-<;KDft-^3:^^tB;^^n3^j:iiJa^tc, N 
ORIilSS 1 5 0 ^3:. "1 " U-<-^KD2ffifl^ig:ffl:tl-r 

[0034] A4^ai^ 1 7 0 t*. B^SCDM 1 D I ^Mit 



(7) 

XL 

I 2 0. 1 3 0, \ A0lsC^'oX\.^'riri<O^W5^i>^ 

iS^^ 1 0 0 a ^ /cli 1 0 0 b f,cm-^^^X:b $ njSfi?) 
ir-^^o •r^j::b"^. ^-T-l 0 0 a. 1 0 0 bCDl^Tti 

[0035] ^m\nn^ 1 8 0 Yi^miff i 2 o<^>js 

^Status*i6ta:^^n^ 1 b i t(D2ffifi-^i. Q4*m 

SI 3 0CD^T-Status:^)^e>Hi:^$n'2> 1 b i tCD2#m 20 
^t. P^ttSil 1 4 OCr)ig^FStatus:^)^eai:^$tl'i> 1 b 
i t<02mm^t. A«lttiSl 7 O(D5g-^Status)0^6W 

:^^n'2> 1 b i X<02mm^t^. :©^h3 tr^:. 

6-C l-:p«:^i2*>. Statusft-^il/TiS^^l 0 0 c:0^6 
tt3;^T^o ^L/T. 5S^=-1 0 0 c;?)^ibttl:^$ti/c Status 

-fi-^«. s itc*5C-:r^«issii3 0 Acc«*^$n^„ 

[0 0 3 6 ] i^*5, t^aiiS^^l 0 0«, $^«:S7j^l/-C 
l^:^j:C^^^^ 10 0a. 100b ic^tel^f ^^ff-^t^.^ 

^«j^*«*lffisn/ciirtc«. ^t^ttsiii 20. 13 

0 . 1 4 0. 1 7 0 <om^Curr^XU^^SXsitus<Omt} 
ft-^^ "0" W'-c;Utcy-fe b LT. ^^im^gl^^ffit^ 

[0 0 37 ] ®«^aijig 1 0 0 ^^(omm^ 1 1 o«^«: 

^ 1 5^#MbrS 1 4^:^^^!^^ 1 1 oort 
Tii. ilPl^i 1 01^. JtiPi^i 1 0 bi. t^>f >2^^ 

^Sl 1 0 Ci. mn^l .1 0 d C3->'^X>' 40 

I I 0 e t^m^xm^^tixx^^^o c(Dnmci6\.^ 

^^Carrierl \ 0 afPhXti^^fc^ ^ ') Tit'^ 

ipi^ 110b T'iiiUs^n/ct^. 1 1 0 d 
<hA;b5n^o ^#S1 1 OdK:tiif-Y>?g^*Sl 1 

(co^-^e. 3 kHz) ^w*r'2>i^-f>?^{i-^3^)5A;^ 
^nri^T. ^^iii 1 0 docfei^-cisinsi 1 ob<D 

t^:;b^t^>f >i^^^Sl l O oomt)ti)mvf^f:>'^in 

1 1 0 (M)^hiidt>^tifmmsmt. f c = 

6. 3 k H zCD 1 4^X:3if -/>n— >il/:t:7 D'-^^':^:7 so 
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i 1 0 etcA:f3$n-c:7 -/;i/^v>i?^$n. ^-^^ 

1 0 f *>6ta:tfSti^c 

[003 8 ] C3)**tBSga 1 0 0 rtOY^IfflS 1 2 0l«^ 

0 1 6^#ML/TY^0aS 1 2 OrtSR^Ja^COli 

ili2 0ii. t:;:^T-Ui^>^f*co^^a;^l^^aiSi 2 0 b 
-Y^df-VN-jHaSimi 2 0c t^fiiA-cl«^$tir 
C:^^o COl«^StC*5l^r. Jre^Signal 1 2 0 af)^hXt) 

tHgl 2 0 bU:A;^$ti'2>o t::^-^U2x;;^{^cr>^t57a;^ 
1 2 0 b ^-:^^^>YiM^(0\y^)l^^^t 

-Q - ^ ^-2>c^^ — "0" ) ^^mt^ 

i>^^^i!)^^'¥Smiy. ^^L/cia^tC« "1" Ix-^^l^CDm 

-^^m:h-r^o t;:^7"yi^:^^^^D^,^n;^t^ai^ 1 2 0 

h<Dltit}m-^^t. ^(OJ^^m^rriqqerl 2 0 d:i>^6tB 
:b^ti^tthl^C. >(>^--^^)Vl^^mi 2 0c(D4g^F 
TirQger<vtA:;^$tl-2>„ >^ -^'^'^^H^O^ 1 2 0 c 
t*. m^<01^>:7-u>^;g^S&ci-ro;?7'^>hM^ii 
Sn^ii-. :^^o$^^Triqger<3r){t-^lx-c^l/:05 "1" (iCtj:^ 

r<D(l-^U-^>'V'?t?^ "1" lcrj:^fct^<Di7^> hW. (fc 

Y^is::&^©HW<D^railitcj*jrvbTc^^<!:*iM-r^ c 

i^sr-^'So -Y>^->'^V^^^ml 2 0 cti. $^cc. 
A:^{t:^G[) u-<;i.^>(b(3!:>B#reirBiPi*5YS!f^:)3^ollWcD 

B#ratiiCtB^ L T ^ i*05e^ n/cti-^tC 1 -To:*; > 

m2(OiJ*:^>^^^LXl^X. m2<D*'*i?>^CDffl*5^ 

tC^frp/ci^tC. ^S^Status:^^^ "1 " 

-5,. 'rrj:i:>'h. WMmti^XW^mLfcMmdirf. Trigge 

-r3^cCt)^Y^Igl:Sr^r^'2>C<i:^^li3L//cC:t^ 

[0 0 3 9 ] Mi^mat. m^^t. v->y'v >^'mM^^ 

2 2. 68 usx^^t-r^t. >(>^-^^)im%mi 



13 

2 0 c\t. SS-7-Tric|qer<Dm-^U-<^l/3&5 1 (>crj:^tc 

-CfiJo/ci^^D^O*^ 1 3 (2 2. 6 8 ju s X ( 1 4 n 
-1)=(317. 5n-22. 6 8) us) T**^ 

Tfd0^tl'2> (2 2. 68MsX14n = 3 17. 5m 

1 (22. 68/isX (14n + l) = (317. 5n 
+ 2 2. 6 8) us) •C^€>i^OC (n«S«sSfc) . 

^0*M3*C^^>^\ ^/clJ. :^»^> 4Jy±-C 
Ur^S^^nx^2 0;^»^>i^(D;^^>d7fli;&5 "0" Oc' 

[0 04 0] a>«^aa$iisi oortcop^ittiiii 3o*jj; 

C/Qt^tJB^ 1 4 OcD^^^tCOl^T 

p^tbs^ 1 3 0 fcjco'Qi^ttss 1 4 0 <onm^. 

tc«gll etCTj^-TY^IIiiSl 2 0il^«-C^0. 
=l^tt5ff ^IHJ— coif > >; > ^ ^ > ^'-Ctbf^^ If ^ C 

im \ 6 0#^1 2 0 b) 6C». ^1 6(Om^\ 00 a 
i;/c«l 0 0 b:^^6A;^?n'5m^;i^^^cD^*A:^$n 

^ (© 1 6<onn 12 0c) uifct^j^^u^^m-^. ^tisi 

^1 3 Ort<D-<>t5r-^>VHa^«:gSr'«. S^TrlqqerCD 

5. 6. 11. 1 2C7)l^-rn^HC^b < i^jr-p/ci^CC-c 
F{1-^C7:)J^ tvv^fB^Pra^iJM 2 9 . 5 m s , 25 9 

M Steffi^ Lrci-E>i*'J^'r'2><^5^5£-r^o *fc, 0a 

^tC:^^> h^*^>$n-2>m2(D:^'^>^<D';-fe'> h B# 

iil»3^±i2il^D2 2 . 6 8 M s i U/ci-r-5<t. 
tU^ 1 4 Ort<D-<>l$^->'^Vl/fSl;5^J:S'r^3:. iro^Tripger 
<3:i>(i^i-"^>^l^*5 "1" tcfj:-o/cii'&tc\ i:^>:7*'J>^'^ 

5&^6. 7. 1 2, 1 3, 1 4. 2 6. 27^/c«166 
JW±1 7 4i:aTOC^*m3?PtC^L/<3^j:o:rc<i: ttC-c-;^ 
^'•O Kfi-^(0:i^ V'm^t^ 145/iS. 29 0 ms. 5 
8 IMS. 3 8 5 5 M stC+i^Urti-Sxh^J^-r^J:^ 
iS:5£$n^o ^/c. Pa^i^. Tr1qqer«^tC "1" U-C 
Jl-CDlt^J^J^ A;^ ^ -5 jgiC :^ »^ > h 3?' > ^ n 2 CD 
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[0 04 1 ] ®«^ffiSgai 00rt<DY«iffiSl 2 0. P 

t^ffilil 3 0:feJ:t>'Ql^ai^l 4 OrtO-f >^S'->^^*Jl/ia 

-XtC, ^1 6&C^'rY*fttliSr2 0F*3<D>f >^->'^VH3J| 
!5iJill2 0c. ^re>CX^P**l±l^.l 3 0*jJ:tXQ*^aill 
1 4 0<D>C>3f-^N';HaSUScZ)«^^. FiJ^tJ!CPU 

A:S:^l^T^5ir -Sli-^CDC P U J: ^^teJltCOt^ 
^l'7tcij^-r:7n-^i'- h^#MUriJfeBJ-r'2>o 
10 :^c/cL. HI 7CC7j^-r:7C3-^i'-h«. Y^tBSI12 
0. Pt^Hd^l 3 0:feJ:C/Q«ltB^l 4 0F*3CD*r^"rcD 

i|tc^r«d?>^<i:#t3:. Y«ltBill2 0-C« "_x" ^ 
"_y" P«ltBSi 3 0-c« ••_x** ^ 

"X" "Y" , "P" "Q** in^rf^-^^S 
20 -^[i:-r<fc^tc-r^o 

[00421^17 (a) U.. mil (b ) cc^-riiiD 

■C^fBtme s_xtSflIi2J^«l2 2. 6 7 m s #{iOB#r^ 
?iiJ«ffi*^':?>4' (±iH§^l <D*?'^>:$') CD:^7«:7>^ii{i 
J^ffiO^O-C^J^. ^Sitc n t _xt3:il^IiIiilt+|SeW?S 

(Dh<Or:$>^^ ^-r. ^3 2 (a) (rC^-rWMit (Re 
set) ^il-Ct*. f!l>A^^ih*3iJl^tft^ (S 1 0 
30 1 ) . g^^Status (^^StatustCj^J^) ^ V ^ -J V 

(S 1 0 2) . ^Stc n t_xtC^!KCOUNT_X^ 
I^U (S 1 0 3) , ^Sftme s^x^OiUr (S 1 

0 4). mi^^^^'^mm^n'^ ( s i o 5 ) o — ^ 

17 ( b ) tC^T 2 2. 6 7 ms m(Omi2^^mX'{t. Tr 
1qqerA::ti:05*>-:>/cJ&^^e»;&^^*OSL (S2 0 1 ) . M 
*^o/ci#^tC»^Sfem e s_xW: 1 ^$r»n^T (S2 1 

0) . m^m^^^Tu. m-^fcm^^at^^me 
:>c<Dm:^m^<omx'^^f)->f'?t)^^mM'r^ (s 2 o 

2) . 0j^J*Y«^aSl 2 0CDti 

40 ±.aii//c r 1 4 J r^m-ofct^co^K^t)^ r 1 3 J 
-C*-5Ci-C$>o/cD. ;^'i?> hiB^i r i 4 j J^±-C^ 
'5>ii'^<D r 0 J $/c« r 1 J -C*)€>C 

:7'S 2 0 2 tc*5l^T. g^l^me s_xC7:)<ii*5 
@W<7:>fii'CJ^rl^il-&iC«. li5:t?Cur r (iS^CurHC?* 
ttO a 1 s e ( "0" ) (S 2 0 7) . S^C^T 
^^cn t _xR:Si5:COUNT_X^^^b (S2 0 
8) , ^»me s^x^OriTJRiaUT (S 2 0 6) \ 
^<E>^^«me s_xtcl ^im^X (S2 1 0) . SUiA 
^Jl^J^TT-So :^'ryy'S2 0 2(rC:^l>X. ^ 

50 »m e s_xo:>mi)mm<omx^^tm^^tifcm^^ 
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mtJC urrJ^true('*l**)tCU(S2 0 

3) , i^ur^ifecn t_xt^ "0^' tmL<tj:l^'^^^ 
^^^^m^r^ (S 2 04) « — 7^. ^/ :7'S 2 0 4 

^cDt'-:^ h^-fe h UT ( S2 0 5) . ffe:^. 

S 2 0 4 -C^IS c h t _x *5 " 0 " CDii-^ti^^Bt Status 

COWSOfcT!^ h h UT (S 2 0 5) , ±j^Vfc:^ 

[0 04 3] Ot^fcilSISl OOP^COAt^a^l 7 0C?)>'' 

yC^C. ^ 1 4tC^TA«IUjiil 7 0CD1?I^^. CPUi 

-5^-^- h^#MU'C^Hjp-r^o ^1 8 (a) li. ^1 

8(b) (fCTjkrtiiK^ii^^mMtiyxmf&^tifcA^ms 

^1 8tCfcO^T^ISc n t_a«fijiAj^KI2 2. 6 
[0044} isT. 018 (a) tt7j^-rt7]»3<b (Re & 

e t ) i^mr:\%. m^^m±m^^^i=ii^ ( s 3 o i ) , 

^^Status (JS^StatustcMltO VI. iS30 

2) \ ^Stcn t_atC^ScCOUNT_A (mfc^fS 
2) ^tS:Sb ( S 3 0 3 ) . 3? -Y-7Timer<:>:^'^> VT 
vy'^m^^"^ (S3 0 4) . fijjA^i^DJ^^TO (S3 
05) o —:f5. SI 8 (b) tC^-f 2 2.6 7 m slicO 
f iJiA^jaJlT'ld:. ^-r. 1 0 0 a ^ /cC^ 1 0 0 b 
^{t-^:05A;':?^^TC^^^^^^?&> (^^t^^s.T'^-5:0^i' 30 
^i)^) (Dprn^^i^j^ (S40 1 ) o CC-C. Atf^^Mi)^ 

L (S4 0 8) . ^Sftc n t _ a 6C^^C O U N T_A 
Jgrlft^UT (S4 0 9) . ^^-VTimersO^v^SB^re^:^^ 
> h r :7* (^?il;^t^4 0 0 0:^*^7 > h^) L /c;&> ^ 
^*iJ^-r -5 ( S 4 1 0 ) . COtS^. V :7*S 4 0 8 
1; -fe h ^n/ciSf^^cfOD-C. i^^-T" :7'S 4 1 0 <J)^JS 

[0045] y^'^yV'SAOl 'C^(i-^<DA:b*5^€> 
i*IJ^$n/ci#-^. iS^TriqgeKC "1" \y'^)V(OK)l 40. 
*^*>-5>:;&i^^>:!&^^*iM*r-2> (S4 0 2)« -f- :7' S 4 
0 2'C^-?-Tripp€KC "1" \^-<)V<OXt)f>^tlK.^ 
^tlfdm^. ::^V^:^y'S4 1 0 vTimer^5^^B$ 

(0\^y V^-^y hiyX (SA I 1) . ^-Y-7Timer<Df# 
±0X V^y h L/cm ( S 4 1 2 ) . S«Ji2iteei^*^T-r 

—yj. ;^7=**;':7*S4 0 2-C^^TnggGr&C " I U 
-<)l(OXt)^^^^tn^^rifcm^. y^-r :7'S 4 0 3 
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S^n^o >''S4 0 3'CJS^AudioCC " 1 " U-^ 

^COUNT^A^^^Ur (S407) . :^^yy'S 

4 1 oj^i^cDias^^if-r^. 

[0 04 6] —^5. XT' ■:7*S 4 0 3 -CJST-AudiotC 

"1" u-<)V(oxt>^^$>^^'4^lM^^^cm^. T.'ry'y' 
S4 04-Cg^Sftcn t__a:!&^ ''O" i^b < J^cl^^^t' ^ 
*>*^*iJ^$ta-5>o XX :;r7*S4 0 4r'^|g:c n t_a3!)^ 

"0" i^L< ^jrl^i^U^Sn/ci^-^. ^Sfcnt_a 
5&5 1/dt:f?«D$nT (S4 0 6) . X'f-»^>'-S4 1 01^ 
PtCD^5l5&5||^f $n^o X'7"-:^:7*S4 0 4T'^3acn t 
_a;t>^ "0" i^Llii*US$n/cli-^. ^ISstatusO 
B^^OtTs^ h;&542^^ h^n-r (84 0 5). Xf^-^:/S 
4 1 0«P^CD^?ii3Ei;5)^^tf$n'2>. 

[004 7] C - 2 . t»l^gP3 0 ACDi$*fflW:otir 
miaSP30A«, 0 OtCjc-oT^lJ^^n/c^ 

I D I ft-^^^fiS-ri). ^ 1 CC«. iBf^^i*2 2*^6gc 

^ffi$n/ci^sP(i-^*^Aatt«cDY^pi:^'i5&ccci: ^)^#e> 

n/cil-^^fcl>r. «PSP3 0 A6Cj:-^T^f:bn^^ig 
^l^tlPltoJlt^:. mtl'^^:^^---^l'3 \ Da t a— M 

I D i^^-^ti^^-ji/S 2 i7:>^^^^$nri^^o 
[0048] iai^^t^:3.-;u3 1 ti. Y^ll:i^a«:^!^xc; 
Ltc:^mcj: 0 . M I D I 5=^-- + ^ ^ a^ipisgft-^ 

#*>63^cC'5>N i b b 1 eX h U — Af^— (O^tT ^> 

ty:x-}V3 UCJ:oTtgi^$n/cN i bb 1 eX h 
AT'-^ti. ^!^^^^^-;l'3 2tcA::^$ti. ^^^y^ 
^mM^mfbtl. 4 fc:'*> h©lliJ:ig<Db:'»:; hm<DU I D 

[0049]C-2.-l. fgPI^t^^ — 3 1 (DMt^m 
<X^. S 1 9-'l^2 4^#^bT. S 1 tCTj^-r^PO^i^ 
^-;^3 1 0«^^COl^|^B^-r^„ H 1 9 S 1 CC^ 
— KOI emDPSK(OW^^%^^. 

0 0:?&>6iSf-^$n'^^ii^:?^fficDfi^i^^-rft^7^5, 

1 6ffiDPSK^7nbri^*-2>ia^iCiiif^*r^ct^iC«l^ 

A:^?$n/c^^it-^t*. A;^^3 i iti^hKti^rixm 

mW&M^%^ 1 2cD{t^A:^iS-?- (3 12 b) --A*^ 
n-So mVSmmM&t^ l 2tC«. $/c. PLL (phase 
Lock Loop) IhIFS3 1 bi^^h^ti^infcmWim^(0^^ 
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^ (3 1 2 a) tJEm^^^Xtf^^ (3 12c) ;Ep6 

^tim^m^mt>m^ (3 1 2 i ) tmrnsL^ititim'^ 

(3 1 2 j > t'^^ibtiii:^^^o mm^^^^s 1 2i)^h 

ii:si^«-*si$ss3ftiiiK3 1 3 <b. h viJmn^ 
[0050] m?mm-*mmmmk^^3 1 3 i^ri 

il/T:SSm;^^^ (3 1 3h) f)^hm:hr^^ti:> 

^tB:^^^ (3 1 3 i ) ij>hat>r^. h vijm-^^^ 
m3 1 4t*. mm^i&m^3 1 2*^6tti;^3n/cA:t>^ 

^ (3 1 4 k) :^^hmf3'r^o 20 
[0 0 5 1 ] 1 6DPSKT> • -7U':7* <3^^^) [eISS 
3 161*. ii3EMS-»ffiM«S!^lHl8S 3 1 3 7JP6ai:t?$ . 

LLIP1FS3 1 ii:^ffi^-@m^^}^!il8S3 1 3;&> 

[0 05 2] ;^tc, s 2 0 ^#Bgu-c^ 1 9 tc^-riHiKi 

3^ifiisl3S3 1 2CD«^&coiiTlftBjt"-^, I^XQl^ifiSIilSS 
3 1 2 13:. it*s^3 1 2 d , ^nmn 3 1 2 e . 3 12 
f . (R) CD:3lf>r>C3-;U^:7 ^ 3 l 2 

isJ:Z>m.WLm ( I ) <D3l^-Y>P-^i^:?i-7::? ^Ji^^ 
3 1 2h:^P6«^$nTli^o A;^«ST-3 1 2hi)^hX 
ti^rifc^^iM^^t. m^m3 1 2 driiil)S$n/cf^. 

mnjm9&3 1 2 e*5ci:o*3 1 2 f tcA;^$nr. ^n-e 

ti. A:^^^3 1 2 a^^^AS^^n-S^^Sflc^iftFt^t-^ 
t)$ne<^<i:^OC. A;^ffi^3 1 2 c:^^6A;^^n^iE 40 
5i^^i;!?5^W'^t>$n^o ^#{HlK3 12 ei^^S 

5§3 1 2 f oai::^«. -^n-?^n. :=ii^^>a-j\^:tyy 

^J\^^3\2st. ziV^ly^—)^^yy ^ )\^^3 \ 2 
\\t^CXt)^tl^. ::2^^>a-J\^:tyy ^ JV^ 3 I 2 
gi. zi^'^>X^-)\^y^yyH)\^^3\2hVSi. 

A:^ff#^c*tL/^. u-)V:tyma^ \ . ot'-<- 

^jftWL. imhfcit^^^mt}m^3 1 2 i itti:*?^^ 

3 1 2 j tt^h'^ri^tw^tir^o 

[0 0 53] ;XtC. ^ 2 1 ^#Mbr i£5?gltl-^®aitl 50 
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^}ftiiiiB3 1 so^t^cc-^c^Ti^B^-r^o m2 uc^*r 
m^^3 1 3 c mm-mii3 i 3 di. ^v>cxum 

»lHlffi3 1 3 e JjP?a»lPlS3 1 3 fir mSi^^ 

3 \ 3 f ti^^hmr&^tixi^^^. 

[0054] m.^mm-^mmmm^m 3 1 3 c as? 

JS^3 1 3 a*^6A;^l3n^^»[fiS;:»<!:A;'3iS^^3 1 3 

3S^3 1 3h>&^^:^Sf^-^iL'rffi:^-r^ii4>tc. 
mi*fi^isiK3 1 3 d ^xtith. mmmn3 i 3 d 

it. m.^mn-^wmmm.wmm3 1 3tf>hKti^tiic^ 

»^:^foT. 0-1 6CDmffif='-d'CC^LrH3:t)-r 
-5>. ^ly:xXJmim^3 1 3 eta:. ^l^®Isl5S3 1 3 d 

Sn?^^|pI5S3 1 3 gt*. ^i^^um^^^S 1 3 e:^^h 

iUni^^^m^'f- 3 1 3 i *^6£ts:ti-r€>.. 

[0 05 5];>:tC. S2 2^#BebT 1 6 DPSKT> 
•^-^ ^*lilSS3 1 6Cr)^«^«:oi>-C|«l0J'r^o 1.6DPS 
Kr>-7 ':.:7'[olgS3 1 ^I^^IhISS3 1 6 b 

\^^mm3 1 6 c flnMS^lHl3S3 1 6 d -^li^^ 
a^ia[lsl5§3 1 6 gr Fa|fr^^I5]|fS3 1 6 

et^hmi&^tixi^^^ mmn^i&3 i 6b». its^ 

Mt^— @mi^Jftlsl5S3 1 3:^>^6A;'^^n/c0-2 

i^^mn^n'^ctx. 0^-1 ecoifeffi-T^-aycc^giL 
rm:^*r'5o mm^is[^3 i e du, f y:^'fs*^3 i 

y=>{ 1^-^111583 1 6 cT' 1 -r- ia/c^gf^- 
m^n'^o ^iy^um^M^3 l e gia:. C<Z)tB>F*ii*B 

ffi^ r 1 6 J ^c^-^xmnhfc^^^ihtf-r^o ^'u-r 

FiJ!^}felEl3S3 1 6 eti. ^e:;?^ a|5iaiEl5S 3 1 6 

oT. N i bb I ef-^'^BfJ'^-^. 
[0 05 6] ^vtC. 02 3^#A^bT hy;*r^*ls3 1 

4<3[)«^«:oi^ri^Bj-rSo h y*^#i*^3 1 4«. m 

m^mBl^^3 1 2:;&^e><^J^^$n^^l^^S:^CDfi-^^A:^ 

■r^A;^iffi'i=-3 1 4 ai. m^f&^<Dm^^At}'r^x 

t}f^^3 I 4ht. 1 ^-^^(O^^ \^^m^3 1 4 c 

i}mw-m&3 1 4 d m>^mm^3 i 4 e 

ffi^*lEl5S3 1 4 f ttmm&3 1 4 g Al-^±3t>^ 
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^[plgS3 1 4 i iJ^ly^^^S 1 4 j h U ;^'ft 

^^comt}^^^ 1 4 k i5&:»6^^^n-ct^^o mwiMM 

8S3 14dti. A^?^^3 1 4 a*56A:t;$n^^iafiR 

-en^T^'-^ u-(md^3 1 4 c ri y'-^^mm 
m^-r^o mMBMms i 4 e jjpjs»|pik3 i 4 d 
3i 4ecDtH^3i. igfiii%*isi5S3 1 4 6 ta:^$n 

f515iffi3 1 4 g(3r)Hi:*)ft-^K:S:-^Ji)&5»3x-?$^3&«^tB ^ 

ti/ci^. :^'^>:$7lpIgS3 1 4 j -^U-fe-^ bft-^^tti:^ 
T'So :^7»i7>d?IilK3 1 4 j iBll^J®f*2 2^:^--^ 
^^mnco-^l^y'^Jly^mi^AAl 0 0 kHz ^=^1- 
Vrm^^S 3 0 OH zr'fOo:rcfii7 (Oi30:yhmM'^ 

h<D) \Li=,±ffiKi3i-jtyikmm9&3 1 4h(Dtii:^Fft 

Vm^tX^X')'^^:? hAt) (RST) --A:^ 20. 

Z^ZfVlyif^^y^^^^K^ 1 4 i **6^*$n-ScD 
44 1 00 kH zCDt^a ^{t*^tct^-or:^7'i;> bSt)^^ 

:hm^ (H i t ) ^ h U*ff3-^i UTHi;bSS^^3 i 4 k 

[0 05 7] ^XtC. ^2 4^#P,Ur PLLIil^a 1 5 
CJ^W^tC-^t^-ClttBJf PLL[pj5S3 1 fitfH 

+^-*®gi^^^iiiK3 1 3*^^t^;^$n^^^^t-^>'^•J^ 

X^iJ^A:;^-r^A;'35i^^3 l 5 a A;^^^^3 15a 30 
t$?3 1 5 b JV-y'y ^JV^ 3 1 5 h<om^l^^)i^^ 

imE-r^jx^-y'^^^r^y'sibct. ^^vrmm. 
IS6 3 0 ouzt,ci(i(L^'r^m(Dy'-^^mt}'r^?^^m 

j%^lpI5S3 1 5 d jV-^yy-^^T^y^B 1 5 cCDBi 

:t)iB/T^^^^[ii5S3 1 5 d<Dta:^i^flnm-r2>^rafitiE! 

8g3 1 5 e mW-M^3 1 5 "f (Dtiil^bfjI^l^r^C/cjl^ 

?ft^wr'S>ffe$ift^^ffem-r^miE$ir<aj^fif&3 i 5 f 
^lE fii^sp^fis 3 1 5 fcommm^co^^^fS,^'^ 

;b5K^3 1 bh ti>^hmm^tiXl^^. )V^y'y 
3i5b«, h:tymiS.^^<i>c t-r^u-:/-:^ 

• hy^J\^^ (Low Boost Filter) T'^oT. A:^ft-^^*^ 

[0 05 8] &i±mm Lfc&mmcj: ot® i 9 cc^-r 

iIPI^iP^-;l/3 1 it-"^-/ 2MBI^^^2 0*>e>A 
:;^j$n/cmMl-^^. 1 6 DP SK&CJ:^TtIP)U-C. 
tllUlb/cT'-^'^Da t a—M 1 D I m^'^i^^-'>^3 50 
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i0059]C-2-2.^Dat a— M I D l^ik^iy 
:x-)V3 2(OM:{im 

m2b\t. ^1 tCn^TDa t a-»M I D 1 ^^-^tt^^^r- 
jUS 2CDli^«?!l^^*r:/a ^l^-C^^o C<ODait8L 
-^M I D 1 ^)fe'=&t>^-.H'3 2CCfcC^r. MlDI-f^- 
^gE^ai3 2 3«. At>^infcmmy^-^^Ml D \ 
-^tc^^Urte^-re^^T'^^. MIDI r"-^^ 
ikm^'i:') 3 2 4l,C\t. C(OM\ D l r'-^^^(Ofc^ 
(Oy'udT^ M.f)SiiSifi^tiXl^i. MIDI r'-d^^i^^ 
3 2 313:. m2 eCcyti'-^^.^U^My'ti^'yJ^(^&. 

r^mmmnmmmj . y^v^yy'sB i o-sb i 5:o^ 

B2 0-SB2 4*:'6>:i:^ TfiiK^liT^r- ^t^^^SJ 

[0 0 60 ] (:P:i*^'J 1 ) M I D I T'-t^g^^SUS 2 3 
tCN i bb 1 e;^b V-M.r'-^ rFF9 04F0FF 
F J (-r-^D l-'D 1 0) :^^m^^tLfcm^ (^2 
7 ) . 1^ r'- ^ ^3: r 9 0 4 F 0 F J <Dmr^&C^{4'r-- 

rp J ^cjMTtSn^ni^c^wc^iitrc^-r^)^^^?^-^. mi d 

I t'-i^^}^SI5 3 2 313:. . mTG-T^^TcCDM I D 
1 7^-^cD5fesl7'-:> (MSN) tcta^-r^^ii-r-:^. 

B1~SB6) ^^fOc :$:P:(*^J-Cl'3:. CesbCc^iir' 
-^JFj (r^-i>D 1 ) ;&^«t*&5ti>5>:^W;^-r »:':7'S 
B 2 ) . M I D I ^-dr^f^SBS 2 3 K^ffi-f'-i' 
13: rp J X$>^fci^ (:^y^:?y^S B 3 : YE S) . iSl* 
ii'T-^'^Mtiat*^ (X7--:.:7-SB4) • 
[006 1 ] ±fa*iJ»iJtt, ±mLfcr'-'^^»y^-':^^^ 
(^4) f-^rCDM I D I 7^-^13:. 5fe3l^ 

rpj trj:^rj:{,^Jz'?(rC'r-^mP^^tiX^> 

g[53 2 3«. ;^cD^{47^-^7&^e^*&?n^o%i^^-r^ 

(>^.7^ S B 4 ) o 2^*i*^0-Ct3:. ^A^C#{4f^--. ^ 
rpj (7^-^D2) (:^'f^::^'SB 
2) . C<DI^4>, M 1 D 1 T^-t5r^}^S|S3 2 3t3:±tfi<b 
m^<D%m^n\^^ i::^f-yy'SB3. S B 4 ) . ^#(4 

7^-:$? rp J iitmrn-r^o 

[0 06 2] ^XtC. ^{ix'-i^ rgj (7^-:$rD3) f)S 
m*&3tl'5><t (^7^^:^:7*8 B2) . MIDI ^-^^^ 
gP3 2 3tt. ^mHi^-'^i^^ rpj ■Cl3:3^j:l*/c«t>. K# 
(47^-^3&i5t;^M I D I r'-^OMS BtctB^-r^^CD 
X^^tm^T^ (;^7"->::?'SB 3 : NO) o M 1 D 1 
^-:$'^3ft$P3 2 3«; S^liT^'-^l* rcj ■C*>^j:l^ 
/c2si) (XT-';^r7*SB5 : NO) . tcOM I D I -r-^O 
MSNli rgj -c^^i^iJ^iJ-r^ (;;^-r':/:7-SB6) o 
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cofiJgrUiv ±aL:rcf^-^^3fe7"-:/ju (^4) cc*5 
i^r. msnti^^ rcj ^/cti rp j lu^cou i d i 

[0 06 3] -^Otg. M I D 1 -r-^^J^^S 2 31'^. 

4) ?£rm^ I^EMSB TQj ifC^i^mr ^'f'-'^^'m^lly 
TM I D 1 y'-^^mjc'T^. :^^i$^ijr'ti. M l D I 
7=^- ^^jftgP3 2 3 CC. 'A<omiiLy=- r 0 J ( r'- ^ 
D4) *5#tj|^$tl^CitCi^j:S:05 (;3^'f-';':7'SB2 0 : 10 
YES) . IS#li7^-^cDfflJ:»5. MIDI -r-^m^ 
g|53 2 3«. 7u(OM I D I -r- :$?<DL S N:!&5 roj -C^ 
^Cib^^iJ^UT-S (;J^T'-^:7'SB2 1 ) . ccommt. 
.±3i^Lfcr'—^^i^T-':f)V (^4) tcfcl^T. MI D 
1 r^-^C05fe9l7=-^ (MSN) ti^co-r-^«. 

o^ O. CCDKP^f. M I D I x-^^JIiaS3 2 3^3:. 
7CC^)MI D 1 T'-^CDMSNiJjcO'LSN 

^^v^) :^ rg 0 J -c^^ci^^ijjsij-r-So -^ur. m 

I D I r'-i^^^J^^S 2 3^J. 5i^U:^c;:^T'-3^>^>'^V 20 

y^>'>v h rg 0 J cc^^i^-r^T'-^>'^v hii2o#^5*r 

^Ci^^Jj^SU-r^ C^^-r-:' :7*S B2 2) o 
[0064] ^<D^k. MIDI ■f'-tJJ^^asS 2 3 
$ n -2) 4 o<Z)^{i7^- ^(7^-:$?D5:?&^'=>D8^ 

-C) 2'bcD'r-t5f>'>V h r4 F J r o F j ifUjgiJ b 
(.y!lr'*>:^SB2 3) , 1 OOOM I D I f^- 3? r 9 0 4 

FOFJ ^iSTC^-tf-S (SB2 4) „ J^:^_b:;05. 

i^Lr'-^^^mM^ C0\^mX'$>K^. ^(O^ik. M I D I 7^ 30 

-d?^}fta53.2 3«, ^m, ^'^mnmmm.mm] 

l\ ^XCDMl D }^-^<D^m (MSN) CctB^-r^-r 

[0 0 6 5] J^jr^J. C(DM:i^0\lX\t. ^(Omm^^ti^ 
mULT'-^^^^^^-rtih TFj -C^-^/c8?> (-r-^DQ. 
D 1 0) . MIDI 7=^-^^lf|53 2 3«. cne>om 
{if^-^ TFj ^^.^^-r^^Utai^^f ^ i::^y-:;y'SB 
3. SB4) . ^2 8«, MID I 7=- t>^}ftgP3 2 3 
;&^6m:^^n^M 1 D I -^-rSf J5:7nL//c*>OT^*^o IrJ 
SCC:teliT86*^a563:M I D I v"- -^tt^^Otjiir^^m^ 40 

[0 06 6] {M:Wm2) Ml D I -T-d^^JftSPS 2 3 
tC*rFFC4020FFj (7^-d7Dll--D19)<b 
l^^N i b b 1 b U - t$'*5etj^$ n/c^l-^ 

(S2 9 ) o C<om^i>. MIDI •7='-^^»a53 2 3 
^-r. IStc'T'-^^tcCOM 1 D I y^-^co^mr"-^ 

(MSN) tCta^t-'£>#{i'r-^^M-3)t^5/c2ii)CC. 

r^mmn^m^fum} (X7--:.^-sb i-sBe) 

T^j:^:)-^. M I D 1 7"-3?^l|^g|53 2 3^3:. TFj 
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-^{mur^mm^n'> (xt-«^>'-sb2. sbs. 

SB4) o J:-:>t:. ^ffiT^-^^'D 1 I tDl 2 ^MST 

[0 06 7] ^OT. ^fiif^-df rcj (x-:>Dl 
3) i)mi<^^tlht (:^'7^yy'SB2) . Ml D It"- 
^^fftSP3 2 3 I*. i^^liT^- r F J &i9\'<Oy=- ^ 

x$>^fcit. 7z<DU I D I f-^c^^mftctn^-r^^- 

^X^^Ct^m^^lT^ (;^7*-:;r7*SB3 : NO. 
^;^:7*SB5 : NO) o fcfcL. C(Dm^. M 1 D I f'- 
^^}fta53 23«. MSN(Dfii^*lJSlJ-r^C<L«-et^j: 
l^. JiiliL/c'r-^^^T— (^4) CciJl^T. M 
SNf)^ rc J (DM I D 1 y'-^idJiUUSNi)^ F Fj© 

MIDI -^--ts^oci-rn^/^s. ^mma^-^tf^ rcj 

^C^!S$n-2>:^ve-C^^o ±iStD<fc^tC7c<DM 1 D I 7^ 
.-^>CDMSN©ffi3&5!|^^'r#?:ilili^. M 1 D I 7=^-3? 

gafeSB3 2 3«, ^m'&mm{^Ly'-^n^mm^ c^^^ 
v^'sB 1 O'-sB 1 5) ^niK^ikm^vxmi^^ti^ 

(T'-i^rD 1 4) :^5«*^$n-SC<htCfj:^>7&5 (.Ts'rvV' 
SB 1 0 : YE S. 7" :7* S B 1 1 : YE S) , M 1 
D I T^-^SllftgpS 2 3«. n.^^^-^<om^'0. 7C 
(DM 1 D I 7^-a?(DMSN;^5 rcj T'^^ C i^*iJ5iJ"r 
^ iy^'rvV'SBl 2) o dCDfiJ^iMi. iaiU^^c-r-^ 
(^4) tC:jDUT. MSN;:>5 PC J X2h^> 
MIDlT^-^t^. 5fe9li^{iL7'-t>*^ rC4 J tC^ft^ 

[0 06 8] ±iBCDJ:^k:7C^DM I D 1 -r-^^DMS B 
r C J -C^'S) C <b ^*lj^ijb/ct^. M 1 D 1 -r- ^^Jft 

gi53 2 3ti. \\m.y'-^'^m.m^\ (.t.^v-^sbz 
o-sB 2 4) ^tft^ ISMS B rc J ^tt^-r^M 1 

D I T'-^^^aTC-r-S). C<D^*<D^51«±aiL//c4><D^ 
Wmx^^1c}^%%'&\^UK^tl^. MIDI 7^-:S'^8^a53 

2 3 ^a3^L'T«^$t^-^>ma7"-^ roj (7^-3? 
D 1 5) 30^6. TccDM I D I f-^<o\.snti^ r Oj T 
tb^xih^mim'^ (;^7"-;;:7"S B2 1 ) o tUir>%it 
(DM I D I t^'-^cD:?;^— t5':^>'^V ht3: TO 0 j X^^ 

Cih^^iJ^iJf -S. -eC/T. ;^7"-^;^>^^v FA^ rco J 

■C*>^>M I D I T^^-tSrtJ. ^*^•r'2>f^-:$'^^*-f 
?^TS'r'5>Ci4>#iJj5iJ'r'S> («±;:^7--;^:/SB2 2) o 

[ 0 0 6 9 ] M I D I 7^- ^^^UZ 2 3 $ 6tcm 
igfeU'C«*&$nS2o<D#{47=-i$' (7"-a'D16iD 

17)^. l-^<D7'-d7>'^v h r2 0 J i^iJj^iJi/ (;^7* 

';;:7-SB2 3) , M 1 D I 7^- rC02 0 J ^^TC^ 

■t± (SB2 4) . W^J^^y'-'^m^^WJtr^. 
[0 07 0]^LT. M I D I 7=^-^^^§P3 2 3ti. 

t*. ^<Dt*tc«*&$ns#fi[7'-t5?«ii'rn4> tfj t 

$>^fc^ (7=^-^0 1 8. D 1 9 ) . M I D I 7^--^^ 

}ftgi53 2 3ii. cri(^(omiiLr'-^ TFj ^M:a*r^ 
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(X5^-^:7'SB3, SB4) . aL±t(i. MIDI 
^ffegP3 2 3 l^cmmmixLf- ^ rFFC4020FFj 

ir'-^D 1 1 1 9) :?&^m*&3n/cJ#'^<DM I D 1 
f^- ^B^SI53 2 3 (OpmP^^'V$> *5 . 1^ 3 0 C CD 

wc*5i:f^Mi D r-r-^^J^^Ps 2 3*^e>tB;^;sn^ 

MIDI x-^^^U/ct>cO"C^'2>o 
[0 07 1 ] >:c*>\ M I D I f'- a'^lftSPS 2 3 U:N i 
bb 1 e:^hV-^7'-^ rFFC5 4FFj 'f)^m^^ 
rifcm^i>. M I D 1 f"- ^KI^US 2 3 U±i^Lfc(D 

^mm<omm^n'>o tut}^. c<om^fit. miA^- lo 

•f-u;:7'SB5 : YES.. r^'S B 1 0 : YE S. 

7"-:^:7'SB 1 1 : NO. y^.'^-j^'SB 13 : YES) « 
J^or, M 1 D I T^'-d^^^SiSS 2 3^^. MIDI-r- 
t^'OC^MSNli r.Fj i$lJj5iiL/ (>^7-«:;:7-SB 1 4) . $ 

iz>i,asmvxmi^:^ti^miiLr-^ r4j mi 

D I t"— :$?<D;^7^-<>;^7^'^3?« TF 4 J 'C$>^tpm 
T-S (XT*::'::7-SB20 :YES. X7".i»r?'SB2 
1) o -e<Dffecr>$rjgpi^g^Ccotir». ±aib/crtSi|pI 

D-C^'S/cS?>l5fe0J^«BS-r-2>. 20 
[0 07 2] mWmS) Ml D I r'-^^m^3 2 3 
tfC rpFCAF FJ if—diD2 l'-D2 6) it^^N 

1 b b 1 ey^h V-M.y'-^-^s^M:^nfcm^ iMS / 
1). C(Dm^i>: Ml D ]r'-'^m^^\^3 23 fit. ^. 

-r ^'^mmnnmn:m^ (>^t-*:^:7"sbi'-sb6) ^ 

2. SB 3. SB4) . J:':>X. miiLr'-^ D2 1 iD 

2 2^^ TFJ -C^-S/cabM^-r-S. 

t 0 0 7 3 ] ysctc. ^147^-:$? rcj (•r'-3?D23) 30 

i:^T :^y'SB2 : YE S) . MIDI 
f='-^^^§P3 2 3«. m^iiLf'-^i)^ TFj riiJ^iC^ 
tcisb7t<DM 1 D I 7^-a?cr)5fe9l*r-^^ctg^*r^^O-C 
$>^tpmf^ (;^7-^;^:7*SB3 : NO. Xt-'^'T^'SB 
5 : YES) o tcfcO. i^iL/cCDilpMicDSfi&C J: 
0. ^^ar'-^S' rq J cD^?&:>e>«7r;<7)M I D I -r-^CD 
M S NOffl^i^^-r ^ C t litX^ J^cl^o 

[0 07 4] ^Of^. MIDI v'-^m^^^3 2 3 13:. 

rmmmmi^L7=-^nm,^m^ (;:^r--:;r^sB i o-s 

Bl 5) ^tT^*^. :^MWmxfit. mitL-r-^ TAJ 40 

D24> *s^J^i^s$n-i>c^tc:^J:^. ccomnLy' 

-^COfiiJ:^. M I D I 'r'-:$?^ifegP3 2 3«. tcOM 
I D I 7='-^CDMSN:6WFj . L S N*^ f a J 
Ct^m^i-r^ i:^f'yy'SB 1 0. SB 11. SBl 

3. SB 1 5) o C(Om^{:ii. C(DB#,#.-r. TcCDMI D 

4) tC^St^r-S. MSN*5 TF J X$>^M I D I f-^(0 
[0 07 5] ^UT. MIDI f'-tS?^^a532 3«. 50 
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rpA J -c^^M I D i r-^^t. 

AL:^'r vy'SB22) « CCT)^-^^^. MIDI 'f-'^^ 
Jfeg|53 2 3«. MID rpAj ^1S7C$# (S 

B2 4) . ^imi.x^j^^ri^m&.7'-^^nm,^±r 

[0 07 6]-€-L/T. MI D I '^-:$'^ftgP3 2 3«. 

^C0t^tC«j|^$n'5>#i4r-i5^^il^rtxfc TFJ T 
*)-5/cJi> (7"-:$?D2 5. D26). U\B\f-^^ 
}^^3 2 3«. CtlhCOm^f-'^ TFJ . 

{:;^7'vy'SB3. SB4) . \^J.±ti^. M 1 D 1 f^-^ 
ifjfta53 2 3CCN i b b 1 eX h ^)-J^^-^ rpFC 
AFFJ (f''-^D2 1-'D2 6) i^^m^'^rifcm^(0 
MIDI r-^^i^"^ 323 0.^32 
ti. CO[>t^0K:*$l:f-2)M I D I 7='-a'^»aJ3 2 3*>6tH 
Z^^n-^M I D 1 ^-tS'^Tj^L/Zii^iO-C^'So M 

I D 1 r'-^^^%^3 2 3». ^aitf#R^^«^Jl. mm 

[0 0 7 7 ] ^3 3«. U±^mi^fcM I D I '^-iJ'g! 
!^^P 3 2 3 i)n=f ^ C n ^ 3 "OtD^il (^^1f ^Bi^l^^Jl 

19 0 1. m^m^iiL'f-'^nm.m^ i 9 0 2*jj:cxf^ 
j^^isif^- :^;^^§«yl^!•e 1903) cDa^ia^^Sr^iz/cfe 

[00 7 8] tj:%5. ':^mM<omM(Dmmt±%Z<Oh(DfiC 
Jbd^b/cl BiiiCDDP SKCCRg^bnr. fteO2J:0 

:j^^c^^ioiDPSK^3lJRL/c»3. <fecD^ffi^Pl:*r^* 

Jfffi^^C i4>pJtg-C^'E>o ^Oxt^S (=2 3)fflDP 
SK^SffiL//cl^^tC«. #14'r-d?^S:3 t^t:; 
tl\t^<. 4 (=2 2) fflDPSK^£P.fflL/cit-^tC 
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